highly associated with IgM RFs rather than non-RF IgM (75% and 25% respectively).
It is suggested that the CRIs probed are markers for germline gene encoded antibodies or sequences resulting from minimal mutation of germline genes. The lowered proportion of RFs expressing CRIs in RA may therefore be evidence ofpolyclonal activation or specific antigenic stimulation, or both, resulting in maturation of the RF response with recruitment offurther VH genes or extensive mutation of germline genes. These studies show that monoclonal RFs are relevant models of RF produced in RA and that the repertoire of RF autoantibodies may be encompassed within a small number of CRI expressing families.
A diagnostic criterion for a number of autoimmune diseases is the specificity of the autoantibodies detected in patients' serum. The restricted specificity of autoantibodies may also be reflected in the expression of cross reactive idiotopes (CRIs) indicative of structural similarities within the antigen binding sites of antibodies. First evidence of these relations was provided by studies of monoclonal rheumatoid factors (RFs) isolated from the serum of patients with lymphoproliferative disorders. Two Rheumatoid factor and non-RF fractions of RA serum samples R104 and R97 were obtained by affinity chromatography using the Sepharose-4B IgG column as described above. IgM paraproteins having RF activity, Fr and Kok, were similarly isolated from the sera of patients with essential mixed cryoglobulinaemia.
Polyclonal human IgG was prepared from a normal human immunoglobulin preparation (Lister Institute, UK) as the 'breakthrough' fraction from a diethylaminoethyl-cellulose column equilibrated and eluted with 0-01 M phosphate pH 7-0. The heavy chain disease protein Per,11 characterised as an IgGl Fc fragment, was purified as described previously. 12 Murine monoclonal antibodies The production and selection of the monoclonal antibodies C7, G6, G8, and HI have been described in detail. 3 The clones were expanded as ascitic tumours and the antibodies isolated from ascitic fluids by elution from diethylaminoethyl-cellulose with 0 03 M phosphate buffer pH 8-0. All monoclonal antibodies were of the IgGI isotype. F(ab')2 fragments were prepared by pepsin digestion ofpurified proteins in 0-1 M acetate buffer pH 4-0 using an enzyme/protein ratio of 1:40 (w/w) at 37°C for eight hours.'4 15 Undigested IgG was removed by passage of the digest over a Sepharose-4B protein A column equilibrated and eluted with 0-1 M TRIS.HC1 pH 8-0 at 4°C. Purity of the F(ab')2 preparations was confirmed by sodium dodecyl sulphate-polyacrylamide gel electrophoresis, using a 10% gel.
QUANTITATIVE ENZYME LINKED IMMUNOSORBENT ASSAY (ELISA)
IgM rheumatoid factor Polystyrene microtitre plates (Flow Laboratories, UK) were sensitised with the antigen FcPer (20 jig/ml in PBS pH 7-2), by incubation at 37°C for two hours, then washed three times with PBS containing 0 05% Tween 20 (PBS/ Tween). The RF containing sample under test was diluted 1/100, 1/250, and 1/1000 in PBS/ Tween and incubated, in duplicate, in antigen sensitised plates for two hours at 37°C. Figure 1 shows the standard curves used for measurement of total IgM and IgM RF. 
G8 G6
Hi Persistent synovitis greater in the group with persistent synovitis than in the normal subjects ( In this study the CRIs recognised by antibodies G6, G8, and HI were measured in serum samples of patients attending an early synovitis clinic. Retrospective analysis allowed these patients to be divided into those with self limiting synovitis and those with persistent synovitis progressing to classical RA. It was part of our thesis that germline encoded RF sequences, and hence expression of CRIs, may be characteristic of early disease, whereas in longstanding disease recruitment of new gene families or mutation within those originally expressed may lead to a reduced proportion of RFs expressing a given CRI.
The total IgM concentration was normal for the patients with self limiting synovitis, whereas the IgM RF concentrations were raised threefold (table 1) ; for the patients with persistent synovitis total IgM concentrations were raised (threefold) as were the IgM RF concentrations (80-fold). Table 2 
